: Normalized histograms of the distributions of bond lengths b i sampled by the all-atom (blue) and reparameterized coarse-grained (red) models. Each plot is labeled by the pair of beads constituting the bond according to the labeling of the coarse-grained DFAG-OPV3-GAFD molecule in Fig. 1c . All histograms have fifty bins.
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Figure S2: Normalized histograms of the distributions of aromatic bond lengths c i sampled by the all-atom (blue) and reparameterized coarse-grained (red) models. The tight allatom distribution functions motivated us to treat these bonds using hard constraints in the reparameterized coarse-grained model. Each plot is labeled by the pair of beads constituting the bond according to the labeling of the coarse-grained DFAG-OPV3-GAFD molecule in Table S1 : Tabulated potential files for bond stretching between two participating beads in the coarse-grained Martini potential constructed via direct Boltzmann Inversion. The coarse-grained bead numbering scheme is given in Fig. 1c Improper dihedral Index i,j,k,l C n or S n (kJ/mol) n C n or S n 1 3 5 6 4 -49.118 0 S n 1 3 5 6 4 100.000 1 C n 1 3 5 6 4 -5.673 2 C n 1 3 5 6 4 -100.000 3 C n 1 3 5 6 4 65. for the proper dihedrals of the coarsegrained Martini model generated by best fits of Eqn. 1 in the Main Text to the tabulated potentials constructed via direct Boltzmann Inversion. The coarsegrained bead numbering scheme is given in Fig. 1c in the Main Text.
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FORCE FIELD PARAMETERS
Proper dihedral Index i,j,k,l C n or S n (kJ/mol) n C n or S n 1 1 3 7 8 6.272 0 Proper dihedral Index i,j,k,l C n or S n (kJ/mol) n C n or S n 5 7 Proper dihedral Index i,j,k,l C n or S n (kJ/mol) n C n or S n 9 9 10 12 13 2.952 0 S n 9 9 10 12 13 -2.883 1 C n 9 9 10 12 13 0.405 2 C n 9 9 10 12 13 -0.186 3 C n 9 9 10 12 13 0.663 4 C n 9 9 10 12 13 -0.157 1 S n 9 9 10 12 13 0.223 2 S n 9 9 10 12 13 0.026 3 S n 9 9 10 12 13 -0 (Table 1 ) are presented as a solid black line. Red shading illustrates the sensitivity of the model predictions to K over the range K ± σ K , where σ K is the standard deviation of K computed over the five independent production runs. Analogous plots for the four other concentrations studied are presented in Figs. 11, S7-9. (Table 1 ) are presented as a solid black line. Red shading illustrates the sensitivity of the model predictions to K over the range K ± σ K , where σ K is the standard deviation of K computed over the five independent production runs. Analogous plots for the four other concentrations studied are presented in Figs. 11, S6, S8-9. (Table 1 ) are presented as a solid black line. Red shading illustrates the sensitivity of the model predictions to K over the range K ± σ K , where σ K is the standard deviation of K computed over the five independent production runs. Analogous plots for the four other concentrations studied are presented in Figs. 11, S6-7, S9. (Table 1 ) are presented as a solid black line. Red shading illustrates the sensitivity of the model predictions to K over the range K ± σ K , where σ K is the standard deviation of K computed over the five independent production runs. Analogous plots for the four other concentrations studied are presented in Figs. 11, S6-8. (Table 1 ) are presented as a solid black line. Red shading illustrates the sensitivity of the model predictions to K over the range K ± σ K , where σ K is the standard deviation of K computed over the five independent production runs.
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